We develop random walk representations for the spin-S Heisenberg ferromagnet with nearest neighbor interactions. We show that the spin-S Heisenberg model is a diffusion with local times controlled by the spin-S Ising model. As a consequence, expectations for the Heisenberg model conditioned on zero diffusion are shown to be Ising expectations.
INTRODUCTION
In this paper we develop some random walk representations for the spin-S Heisenberg ferromagnet with nearest neighbor interaction on the integer lattice in d dimensions. The representations parallel corresponding representations for the perfect Bose gas. Hence the Heisenberg model can be thought of as an interacting Bose gas. This has been made more explicit in the paper of Dyson (5/ (see also ref. 4).
In our picture one thinks of the free Bose gas as an ensemble of noninteracting random walks. The corresponding picture for the Heisenberg model is of an ensemble of interacting walks. The effect of the interaction is to slow down the diffusion process. One can be more precise and identify the local time for the Heisenberg diffusion. It is given in terms of the spin-S Ising model. In particular, expectations for the spin-S Heisenberg model conditioned on zero diffusion are just spin-S Ising expectations.
Since the effect of diffusion should be to lower critical temperature, one is tempted to conjecture that where T~ (S) We also identify the S -+ oo limits of our random walk representations to obtain a random walk representation for the classical Heisenberg model. This representation for the classical Heisenberg model differs from the Symanzik representation. (3) The Symanzik representation is rotation invariant, whereas our representation depends on the direction of the Sz axis.
RANDOM WALKS ON AN INTEGER LATTICE
Let 7/a be the integer lattice in d dimensions. For integer L = 1, 2,..., let A be the intersection of Z d with a "cube" of side L,
We impose periodic boundary conditions on A by identifying endpoints. Then A becomes a d-dimensional t orus with volume IAI = L a. We shall be interested in nearest neighbor random walks on A. We first consider discrete-time random walks of length l. Let co(m), m = 0, 1, 2 ..... l, be such a walk with 0)(0)e A fixed. Then the probability of co, P[co], is just 
